Loss of foveal vision with sparing of peripheral vision, as in macular degeneration, is often associated with visual hallucinations: it has been suggested that these occur because deafferentation of neurons in regions of visual cortex results in local neuronal hyperexcitability, and new evidence supports this hypothesis.
About 40% of people with an ocular pathology, typically macular degeneration, that leads to loss of foveal vision with preservation of peripheral vision develop a visual-hallucinatory condition known as Charles Bonnet syndrome. As they report in this issue of Current Biology, Painter et al. [1] have compared electrophysiological responses to peripheral visual field stimulation in people with macular degeneration who experience visual hallucinations, people with macular degeneration who do not experience visual hallucinations, and healthy controls. The hallucinatory group showed much stronger visual cortical responses to peripheral stimulation compared to the other two groups. This supports the hypothesis [2] that Charles Bonnet syndrome is associated with a hyperexcitability of visual cortex that has resulted from retinal deafferentation.
The nature of Charles Bonnet syndrome can be appreciated by inspecting Table S1 of the Painter et al. [1] paper, which describes the contents of the visual hallucinations experienced by each of the 8 subjects in the study. Some of the subjects experienced meaningless visual patterns, for example: ''Black squiggles in the left periphery, moving and chasing each other, like very thin worms or snakes''. Others experienced more meaningful content, such as: ''Unfamiliar faces of well-groomed men. Colorful fragments of artillery soldiers and figures in uniform and action. Little children. Heads of animals. Doll faces''.
The experiences reported in this [3, 4] that the content of such hallucinations depends upon which specific locations within ventral occipital cortex are affected. Four patients with Charles Bonnet syndrome were asked to signal the onset and offset of hallucinations during a functional magnetic resonance imaging (fMRI) scanning session, and as reported by ffytche et al. on page 738 in [3] : ''In all four patients with spontaneous hallucinations, the fMRI activity that correlated most significantly with the hallucination report was located in the ventral occipital lobe within or around the fusiform gyrus . . . Colored hallucinations were associated with activity in the posterior fusiform gyrus . . . whereas black-andwhite hallucinations were associated with activity behind and above this region. . . . The hallucination of a face was associated with activity in the left middle fusiform gyrus, . . . hallucinations of objects were associated with activity in the right middle fusiform gyrus, . . . and hallucinations of textures were associated with activity around the collateral sulcus''.
Perhaps, then, the hyperexcitability of visual cortex in Charles Bonnet syndrome patients reported by Painter et al. [1] is itself heterogeneous, with different regions of visual cortex being hyperexcitable in different Charles Bonnet syndrome patients. As Painter et al. [1] point out, this question could not be examined in their study because of the poor spatial resolution of electroencephalography (EEG). When EEG data were averaged across all 12 patients, there was evidence of widespread excitability, but that is consistent with different patients having different localized regions of chronic hyperexcitability. Further work is needed to investigate this issue.
This leads to a second issue, which concerns the consistency of the hallucinatory contents. Painter et al.'s [1] patient 3 reported that his hallucinations took the form of ''a head of a brown lion''. Was it the case that every time he experienced a visual hallucination it always took this exact form? Painter et al. [1] do not report the consistency of hallucination content across occasions, and indeed I am not aware of any systematic studies of the consistency across time of the contents of hallucinations in Charles Bonnet syndrome. This would seem to be another issue deserving of future study since the view that different regions of visual cortex are hyperexcitable in different Charles Bonnet syndrome patients would be difficult to sustain if there is no consistency of hallucination content for the same individual across hallucinatory occasions.
A study by Burke [2] , however, would seem to be relevant to this issue of consistency. This author, a distinguished visual neurophysiologist, experienced hallucinations of the Bonnet type following the occurrence of a macular hole in each retina. He reported in detail the contents of the hallucinations he experienced. In all cases, the hallucinations took the form of repetitive meaningless geometric visual patterns. So, although the specific geometric Current Biology 28, R1243-R1265, November 5, 2018 ª 2018 Elsevier Ltd. R1253
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Dispatches patterns he experienced evolved over time, he never saw meaningful objects, as many Charles Bonnet syndrome patients report seeing. The fact that all of his hallucinations were of the same type is consistent with the idea of localized hyperexcitabilty of visual cortex being associated with Charles Bonnet syndrome.
Furthermore, Burke proposed that Charles Bonnet syndrome was a result of deafferentation which in turn results in hyperexcitability, writing on page 536 in [2] : ''I suggest that the hallucinations result from a deafferentation of certain visual structures in the brain [which] leads to an increase in excitability of the deafferented neurons''. This theory correctly predicts the results reported by Painter et al. [1] . Burke went further: having pointed out that his hallucinations sometimes were composed of circular blobs and at other times of stripes, he suggests on page 535 in [2] : ''that the hallucinations resulted from activation of the 'blobs' in area V1 and the 'stripes' of area V2 in the visual cortex''.
In Burke's case, and in some other cases of Charles Bonnet syndrome [5] , the hallucinatory condition is only temporary. Burke [2] suggests that this is because deafferented neurons in the visual cortex become resensitised to visual stimuli but with receptive fields that are displaced to a region of intact retina adjacent to the lesioned area. The result will be that the hyperexcitability that these neurons had will be reduced and hence the hallucinations associated with this hyperexcitability will resolve. Burke concludes by pointing out more work to be done in the future, writing on page 539 in [2] : ''if this analysis is correct, we may conclude first, that the more extensive the visual loss the more complex the hallucinations; second, the more extensive the visual loss the longer the hallucinations persist; and third, that in the disappearance of hallucinations the more complex hallucinations should disappear first, followed by other simpler images, progressing back to very simple images that may originate in the thalamus. It would be very desirable to obtain clinical evidence for or against these propositions''. Indeed! A cynodont from the Early Jurassic reveals unexpectedly large litters in these early mammal relatives, supporting the hypothesis that an increase in brain size was connected to smaller litters during the early evolution of mammals.
The evolution of mammals is one of the most completely documented evolutionary transitions in the fossil record. A wealth of fossils from the Carboniferous to Jurassic periods documents the successive acquisition of key mammalian characters in the skull and postcranial skeleton in remarkable detail [1] . Studies on embryonic development in present-day mammals have offered additional insights into the origin of skeletal systems such as the three-bone middle ear and the jaw joint between the dentary and squamosal (temporal) bones. However, it is still difficult to make inferences regarding the origin of key features of mammalian biology that leave little if any fossil evidence. When did parental care and lactation first appear along the synapsid lineage? When did hair evolve? In a recent study [2] , Eva Hoffman and Timothy Rowe report the discovery of an adult of an Early Jurassic stem-mammal with a litter of nearly or newly hatched young (perinates)a major breakthrough for palaeobiologists interested in the origin of mammals.
Synapsida is the group that includes all extant and extinct amniote vertebrates that are more closely related to mammals than to reptiles (including birds). Its anatomical hallmark is the presence of a single temporal opening behind the orbit on either side of the cranium [1] . The
